Role of sarcoplasmic reticulum in myocardial contraction of neonatal and adult mice.
Changes in action potential parameters by and inotropic responses to nicardipine, verapamil, ryanodine and cyclopiazonic acid were examined in isolated ventricular myocardial preparations from neonatal and adult mice. The action potential of both neonatal and adult mice had a unique configuration with little evidence of a plateau at depolarized membrane potential; the action potential duration was significantly larger in neonatal preparations. Nicardipine had no effect on action potential parameters in the adult while it significantly shortened the action potential duration at 50% repolarization in the neonate. Ryanodine significantly shortened the action potential duration at 80% repolarization at both ages: the shortening was significantly larger in the adult when compared with the neonate. The contraction of ventricular preparations from adult mice were relatively resistant to nicardipine and verapamil. Nicardipine or verapamil, even at 10(-5) M, only decreased the contractile force to 70% of control values; the decrease was much less than that reported in other experimental species such as chick, guinea pig or rabbit. In the neonate, 10(-5) M nicardipine or verapamil decreased the contractile force to 30% of control values. Ryanodine had a potent negative inotropic effect both in the neonate and adult; the effect was significantly larger in the adult. Cyclopiazonic acid produced a decrease in contractile force and prolongation of the time required for relaxation; both effects were significantly larger in the adult. These results suggest that the contraction of the adult mouse myocardium is highly dependent on SR function and less dependent on transsarcolemmal Ca2+ influx when compared with the myocardium of the neonatal mouse and that of other species.